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Table 1. Nitrogen distribution of wheat straw treated with anhydrous ammonia
{(Experiments 1 and 2, % of DM},
Fraction"
Experiment Treatment
TN PN AN AmN No NDF-N ADF.-N

4 Treated Top-brown? 2.55 .82 .87 30 5T 48 .27
Inner® 2.52 .76 .98 .30 A48 .39 .25

Bottom® 2.57 .75 .83 .37 .63 .37 .25

Untreated .89 .53 .02 .10 .23 .25 .19

Im Treated 1.58 .67 .66 .16 .09 435 .30
Untreated .61 A7 .07 .07 tr. .25 22

1) TN=Total N, PN="Protein N, AN=Ammonia N, AmN=Amide N, No=N other than TN,
PN, AN and AmN, NDF-N=NDF bound N, ADF-N=ADF bound N.

2) Dark brown straw of top bales in the stack.
3) Straw of inner bales.
4) Straw of BC{ttom bales.
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Table 2. Chemical composition of wheat straw treated with
anhydrous ammonia (Experiment 1. % of DM).

. Crude Crude Crude Hemi- Crude 2)
Treatment Moisture protein  fat NFE fiber NDF ADF collulose!  ash Energy
Treated Top-brown®  16.1 159 1.3 36.9 36.3 62.7 453  17.4 9.6 4.41
Inner® 21.8 15,7 1.4 36.5 36.3 66.7 41.9 24.8 10.1 4,36
Bottom? 21.9 16.1 1.4 37.9 34.6 65.8 43.0 22.8 9.9 4.31
Untreated — 5.6 1.4 47.1 36.2 72.4 44.7 27.6 9.8 4,33

1) Hemicellulose=NDF— ADF.
2) kcal per gram,
" 3) See table 1.

Table 3. Chemical composition of diets offered in feeding trial of sheep (Experiment 2. % of DM).

. . Crude Crude Crude Hemi- Crude 2
Diet Moisture protein fat NFE fiber NDF ADF cellulose? ash Energy
Treated straw 16.0 9.9 1.5 40.0 38.7 63.7 50.1 13.6 9.9 4.30
Untreated straw  14.8 3.8 1.6 46.6 38.2 65.0 50.4 14.6 9.8 4.48
Hay 17.1 14.1 3.4 42,3 30.7 54.1 40.3 13.8 9.5 4.46

1) Hemicellulose=NDF—-ADF.
2) kcal per gram.
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Table 4. Digestibilities of diets mixed with
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wheat straw and hay (Experiment 2., %).

Dry Organic  Crude

Crude

Crude

Treatment matter  matter  protein fat NFE fiber NDF  ADF  Energy
Treated" 51.9 54.2 51.3 - 34.7 48.9 62.7 58.4 58.5 49.4
Untreated ” 38.3 40.9 36.3 20.1 37.8 47.8 41.2 45.8 37.5

1} Treated or untreated straw was offered as a
the dry weight.

— B5

mixture with hay to equalize them based on
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Table 5. Nitrogen retention of diets mixed with wheat straw and hay

(Experiment 2. g/day).

N intake Faecal N Urinary N N digested N retention

Treatment
Treated! 19.73 9.50 9,79 10,14 .35
Untreated ! 14.60 9.31 7.39 5.29 -2.10

1) See table 4.

Table 6. BEffect of wheat straw ammoniation
on dry matter intake by sheep (Ex-
periment 2. g/day).

. Sheep”
Diet
Accustomed Unaccustomed
Treated straw 697 474
Untreated straw 29 32
Hay 667 556

1) Sheep accustomed or unaccustomed to
wheat straw,
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Y. TeEmasHIMA and A,

Summary

One hundred and fifty four rectanglar bales
(Ex. 1) and 227 bales (Ex. 2) of wheat straw
were used. After water was added to them,
they were treated with about 3% (Ex. 1) and
3.2% (Ex. 2) anhydrous ammonia, based on
the dry weight of the straw. Two stacks of the
straw ‘were stored’ in airfight at ambient
temperature for a month, Three straw samples,
dark brown from top bales, inner bales and
bottom bales from Ex, 1 stack treated with
ammonia, were analyzed for nitrogen dis-
tribution and chemical compesition. Temper-
ature trends in Ex, 2 stack were measured
during storage. Treated or untreaied straw as
& mixture with hay to equalize them based on
the dry weight were offered to sheep for de-
termining digestibilities and nitrogen retention
of the diet {Ex. 2).
ammoniation on the straw intake, treated and

To investigate effect of

untreated : siraw were offered to sheep ac-
customed and unaccustomed to straw in

restricted feeding hay (Ex. 2). As scon as

ammontsa was injected, femperatures in the
stack rose remarkably to max. 57°C by
reaction of ammeonia with water. Then, eighty
hours after injecting they  were only. 10°C
higher than ambient temperature. In am-
moniated straw, total-N was increased by 0.97
to 1.63% units, and NDF-N and ADF-N were
also increased. Ammonia-N and amide-N
accounted for 60% and 9 to 12%, respectively,
of the total-N inecreased. Niirogen that was
retained in the ammoniated straw sample was
about 60% (Ex. 1) and 37% (Ex. 2) of the
NDF and hemicellulose
decreased in ammeoniated straw. Digestibilities
of DM, CP and NDF, and those of OM, crude

fiber, ADF and energy in the diet mixed with

added nitrogen.

ammontated straw and hay (Tr-diet) were
higher than those in the diet mixed with
untreated straw and hay (Co-diet) by 40% and
30%, respectively. N retention in Tr-diet was
higher than that in Co-diet.
straw was increased in sheep fed with the

Daily intake of

ammoniated as compared with that of the
untreated straw. More ammoniated straw was
ingested by sheep when they were accustomed
to the straw diet for several days previously,
In the large scale stack of wheat strew, an-
hydrous ammonia was allowed to diffuse
throughout the stack, and the nutritive value
of the straw was improved uniformly. It is
possible to replace some part of roughages
with ammoniated wheat straw in ruminant

feeding.

Res. Bull. Obihiro Univ,, 14 (1984) ; 81~87.



